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(54) SEMICONDUCTOR INTEGRATED CIRCUIT 

(57)Abstract 

PROBLEM TO BE SOLVED: To reduce a processing cost by holding 
a result (PASS/FAIL) for each check item inside and shortening a 
processing time when defect check is performed and classification 
processing of defective category is performed in a test of an 
integrated circuit. 

SOLUTION: This circuit is provided with a PASS/FAIL 
discrimination circuit 39 discriminating a result of operation 
immediately before operation of an integrated circuit internal circuit 
and outputting a PASS/FAIL signal, and a defective category 
storing circuit 38 to which the PASS/FAIL signal is inputted and 
which holds separately results of PASS/FAIL of a plurality of 
operation in the integrated circuit internal circuit 
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(57) [ffift] 

[RUB] *W0?S(73^x MwKILT, ?Z?r 
mz'&M: (PASS/FAIL) SrrtS8»=«»S*. mWftffl* 

mm l . «i9 a * h &vk»-t So 

* «r*J 5t L , PASS/FA I Lfg-S- & ffl A + 3 PASS/FA I L^)J^ 
Is]gg39 PASS/FA I UI^A^i U *Sls]?&rtg8[E] 
IStwfeH-iaftrotbf^wPASS/FAILteSSrSiJ^^fifeWrt- 
35FA*^=ryaE«E]g&38i:«:JWH-3. 
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[#fFS»#«Offiffl] 

U PASS/FAIUl ^Srtti^i-SPASS/FAIUPJl&iaK t » 

MiBPAss/FAiLm-§-$rA^t l, m^mmm^n^ 

iz.)S tt SlStfcW fbfEcDPASS/FA I L£& SrS'J * tcHS^I" 5 

IIS*^2] *Wls]?gF*3gG[5]Sg£, 

U PASS/FAILfg-§->Srai^ii-?)PASS/FAIL*iJS:i£lgSi: . 
HfJiePASS/FAIUf-S§-£A73£ U tUIE*WlHli^^a5!s]S§ 

H«JiE7 -y^lHlSS^^tti^^nsmSPASS/FAIUf ^§-£A 
7j£ U ^OT^SPASS/FAIL^^^SiJ-^lr^i-S^ 
£ & JWf-TS c £ £4T$c £ ^igtt&W 

IhIJS. 

[i«*^3] *«ls]S&l*lS&[I]Eg£, 

U PASS/FAILm-§-^m^/i-2>PASS/FAIL*iJ^[HlK<!:, 
BfJlEPASS/FAIL{S^-£A7j£ U HUlEilMtlHlSSl^SlSlElgg 
*3 V w!&fE<73PASS/FA IL^mSrSiJ^ I w«8M~ 5 

U PASS/FAIUf^-Srtt)^1-5PASS/FAIL*iJ^[H)Ki:. 
KlISPASS/FAIUf-^&A^t fftlE*Sni]S§l*!g|5lH]g§ 
tvfctt 5>1SScOl(j^(DPASS/FAIL^$-Sa LTIEtt 

MIST ix^ElES/i^ai^ $^5>|gSPASS/FAIUf ^-SrA 

iiu «fSc£om«PAss/FAiL^m^sij^tr« : ^-r57 : ' 

-*^Ie1!S£, 

»*t!fefElgiH]&£ fciwrrs r £ **M»£i-5*»»« 
t -T 5 if 3 $ fcli 4 IE*c<D¥ig{£*«[ 

IE* * y t/U7 rtrox — * Sr§E^tt5-r^i±J UlElgg 
£. 
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lW«5»f^©te*Sr*iJJtL» PASS/FAILfB^-^aa^i--5PA 
SS/FAIUpJit !§]!&£, 

F^BgLTStrfE^^ey-fe/UT WfcSVMigg^iiJL 
0K»r«tt5«*©ttf^<OPASS/^AIL^*'SraiJ*lwfii«r 

[»*«7] ^S^4y^y-feyUT*1tfiS;$4x.5p<^y 

tfrfE* ^ y ir^T W 5 v Migc^tts L-SSStr felt 
t(j(Otijf^<0^*Sr2j£|J^b, PASS/FAIUa^-$rffi*i-SPA 
SS/FAIL¥U^lHlg§£, 

KFE^y^IllB^feffi^SixSjRaPASS/FAILfl-i-SrA 
2)£U ^romWPASS/FAIL^SSrgiJ^lc^i-ix* 

[ii*ri8] WfSy* y-fe^UT NANDSir/u^ 

tT?"j*»cE«snrv^ r t 6 ± it 

^ x-«fig § k 5 r t t -r % w*^ i nm. 9 w v ^ 

S«rfHPASS/FAILm*S:. ^gfi^b^A 

[000 1] 

[0002] 

#^$r^lBg£ LfcEEPROM^^PbttTV^o ^CA^T*t>, ^ 
y -fe/b^lS^iiiE^JIS^bTNAND-fe/u^^i-SNAND 
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It, NAND-fc/i^EEPRONIfi. pJrls.CDT'a v $ LT 
— fiHHS-f-SCt^teft^^y^a-^^y (NAND Fla 
sh) t ttM$h5i^/l^v\ 
[00 0 3] NAND^77 s> ->a^*H roSBt&PTCW >> 
:x/^;* FKi^LT, 7^y T^^&^fflbfc-T 1 * hie 

[0004] ^romfflw^DT^^ii, 
&ft b z. £#-e#ftv\, 

[ooo5] Lfc^oT, ^£#7"=^ <73;&3i*a3£fT 

7-7. bm^&m (pass/fail) &mz>- 
mvx^~y?^zmm*m&<r>^y7xm.mtrtb z. 

t^x-t-f, lfy/ftKTX^S (PASS/FAIL) £ 

K^m-r&s^fcy . 7-7 h\mfn<Dmtsa^^f^^x\,± 

bo t 1 * F*S* (PASS/FAIL) <7>Sc^tt!U±, 

b#rm\z*% <&sg*R&-fz. irKftv, ^^h = ^F 
[0 0 0 6] «^:<75^s/^iixtLT^I±5Lti^ 

Sr^ijirMie-f-?) r t fc^mte<&m£ * * y 7-7 $ t# 

[00 0 7] 

NAND^7vs/^^-^^y«, ^oy^ti^i:*© 
T^i/^frofcx* Fig* (PASS/FAIL) l:»tt?F 

-e#-r. \^v7m^-*-&mz>-\&-t-&m:if>fr*) , 7- 

7 FB^ t"* F^* FWifJO^s^^TL*? 

[00 08] *^HJ»4±K<D*fflfr^T^$^fct<D 
T-> rtSBIal^tD^^s/^^ofc^ (PASS/FAIL) lc 

f-x-yv^mzM (PASS/FAIL) £ ft SB 

5^t^x-t, ^5/7°^gBT-^s*^=fy (Dftmt^m 

X'h*). ^/v^ FKjgfflL/c^Kli. ^^F=x 
F£r#];^ ir* FB#F^<D^te£fil9»5^i*#Sia[E] 

?S£i§{fcT 5 r t * S «> £: -f 5. 
[0009] 

[JWBS:«»i-5fcA«)^S] 1 
lc*3ltSi£S«iroib^<D^m^*iJ*L. PASS/FA I Ui^§-£ 
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W7J-f 5PASS/FAIL¥iJ/E[E)Sg t . itUfSPASS/FAILfi^-& 
PASS/FA I SrS'J * CfiHW S f - 9 ft«M3 gg Sr * 

[ooio] **wo*-2C5^i»(WftaiaB8»±, guana 

f^wSSmSr^L, PASS/FAILf§^-^i±J^i--5PASS/FA 
IUPJ3£l§]!g£» fldBBPASS/FAILfg-H-fc A7J t U MSBft 

•fC4:*s^rte<c9y^lS]ISi:» *flfS7 yf-|SI**»fetH* 
SnS*«PASS/TAIL« ^X7)t U m^PASS/FAIL 

[ooii] **wro!S3<o*8««fcKrigKtt, ifiai 

fNO*S*«:¥iJ)£U PASS/FAIUf^-^tBTJi-SPASS/FA 
ILJpJJtlUISt, HtllEPASS/FAILfll*SrA*i:L. HtflE* 
«E]!SrtaBiaK(w*j»-t5l|[»©ttf^OTPASS/FAILje*S: 

[0 0 12] #«W0>JM©**{fc*«0l&H:, MB 
SS^gBlElSSi:, S4lfE*«l£l^rtg|i[HlgSlrio(tSii:filI<75S) 
f^OifS*Sr*lJ)tb, PASS/FAIUt-f-^ffi^-f-5 PASS/FA 
ILfiJ^IUKi:. ^ISPASS/FAILft-^^A^t b> ftfllE* 
«0Krttt0IS^a3tt5li»<ol!if^©PASS/FAILtt*S: 
SMSLTIEttU SR«LfcJ|g*ty-fey hffi*icj:9*a 

i0 tt*»fem*Six5*aPASS/FAIL«-§-S:A*4: U JR8I 
PASS/FAILJg*SrSiJ>!r^fiM*i-5^-*fii«rls]Bi:, ml 

m k t sr*e-r 5 r t z mm t -r s . 

[0 0 13] *fgBJ<Om5ro^«E*i«lH]KJ4> ^F»« 

©t- ^^^tn-ra^atsuEssi, tfiiE^^ey-fe^r 

^IJ^L, PASS/FAIUf^-$rttl7J-i-?)PASS/FAIL*iJ^!HlK 
dl b[H]^lc*3tt5)1Smwitif^<DPASS/FAIL^*?rSiJ-* 

[0014] *mm<om6<r>*&&&®i3i&ii, t-w% 

tt>*y-b/UT-^$^5^^-yir^T U^T ^SBt)- 
bA71$ix5T Ku^tOCCTSflfE^^y-fe/UTU'rt 
iDy-fZmX-lii-rWi&tiils&im}:. tUiEy-ey-fyur 

fij^ L . PASS/FAI Lft^-Sr tH7J-^ 5 PASS/FAI L*iJ^Ih]SS 

50 Mc^uxMia^^ey-fe^r wfc^vMigg^. 
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BiUiail8K**t5*»(0»f|F<Die***«UTffi«b, 
*«PASS/TAIL«*«:A2>i: U fctt^JRSPASS/FAIL 
[0015] 

[0016] <*i^sais»*>Biitt, 
mMwm fc« % nandm 7?^r>^^y <£>£«witBi& 

[0 0 17] ^^ytyVTMIO^Lt, ^S&ffi 

b • •? f -^»ii* • ■ ^ta^y -7r-(m 

[0 0 18] ify HfcWUPElBIItt, ^twCMOS^y 
7Py^bl*D, try MH^tlffiSr-fe^^JIISi-Sfc 

%t'tb(D^—$ =7 txfElB^f!lS:j9o7 y^EIKS:* 
[0019] * A£b^J$}(H]Sg12i±, ^SB^b^A 

— ^ftW cr)Am^^^jffl]-r^t>^r-fe»9, x-^Atts 

[0 0 2 0] ±ta-r— *AttJ*fM»E]tt12ra:, 7K^7 

[00 2 1 ] /^!Jt;U7K10l;»lt$iJ»^ 

«ffiSJWlH]K1735SKite>ixTv^ 0 -te/urwfrt 
y-*igjl®EECe II -Source fellW^afcfttey— **H 

[0 0 2 2] iRyo^^rto^Ki (©jffijy 

[0 0 2 3] »#ii*Jfli*5«IE ■ *RB«JE-^Si* 

ffli^mEE. aiabffl*mffi*irs:**u iH**^*^ 
+«>57- k»- try a ^^3— ^man4ir»c«ie 

[0 0 2 4] $ ^ffi^b^a-^KAafc?^ 
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l-SftHJWSSS (^yK7="-y) 33tfl5H*fc;h/rv* 

So 

[0025] IS 2 te. Ell ^ y ir/UT W 10cD— 

ocoNANDiry^^?ffi!£lgS^ISr^bTV>-5o 
[0 0 2 6] NANDir/u20{i, fflk<D**e V ±/U 
tt, 8fic7)^^y-iryM«1-M8) ^igt^tO^tV 
70 Ku-f^fe*ffli-5»TIi:M««Six, 

20 [0 0 2 7] HI *<D*^y-fe/UT WlO^fS, ±EL 
fc«fc 5fcNAI©ir;U20dW h y y**KyiJ£jh/ri^5 0 - 

^sultry m^*iissj»sn, y-^fiy^^^-h 

h7^v ? ^^S2H*iiy-^j» (y-^^mmceii-sou 
rce ) l:8ttStitv^ e 

[00 28] ^y tymwwoMjjy- Mi*wy~ 

K*» (!7— KHO CG1, CG2 CG8£: bT^ ■=& y ir/i^- 

1,S2^y- h««tt»^— M»SG1. SG2t LT>^!J 

[0 0 2 9] 03H El ^yir/uTWfo*?« 

fiBSr*bTV^5o 
[0 0 3 0] IB— 0 7- m^JR^— h^Sr**i-5 
NAND-fer^Srir/UT'n^^ 0iJ^fi|gl4 <t>ottlk 

ffi b • a^osfifm, n ^ 9 i fi 

[00 3 1] E 4 fi, El 1 coNANDM 7 75/^^1) 

[0 0 3 2] El4ic:jo^T, PASS/FAIL {'<*/-7x.s( 
fr. %m ¥(«ISIB39tt % iEflU^tr 

[0033] ^ft*x=fyia«iHHS38tt, »fa»wiiips 

iEPASS/FAILWSlElK39^J^*(PASS /FAIL) Srg 
50 e-t-Sfciixo^-^ft^igKTfcSo ^FS^ 
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[0 0 3 4] 0511 ■H4*^fi*7 t =fJJEftElK38 

#J&*bT^So 
[0 0 3 5] r<^&#^=ryiEl*[H]8&38ll D'§!F/F 

7 H/$?7^*bft9, PASS/FAIL*lftEia39«)*ll3eiS 
H-Cfe^PASS/FAIUH^-^x-^tbTA^^n, 
#x=*y Vy Kset) ft-f-^vx^ h^p^i tt« 
$ti5 0 d^ft*^ yset fS-artt, DvyKf^- 
^33j9«FA*y=*yiry KSrSlt5Itl:± 3 

[0 0 3 6] Rfcl, *09(DNANDS:7 9 ^yv'a^^U (7?^ 

[0037] :^yo7^f^hn 

Sr'T t*— * irfS) Ufcttl^TO-fevu^O" x-* 

^1il:f-^ SrK^ffi Lfc«T?PASS/FAIUM50I18g39 
Jc±!9*iJSi-5o ^UT. f7 h^Stt\ PASS/FAIL 
5£® £S39 O^iJ JBB * & * A * *r =f y EfftlH] SS38 Id a» 

[0 0 3 8] T^D5/^t^ Hr^ttS^-T 1 * b^B 

3811 ^^K^-^33^A#^=fy -fey 
KSrSJtS^ 4:1- J: ^/SI-S^A^x^ y set 
ft^Jti, PASS/FAILW«[3a39(D«3B|giR: (KM^tt 
ffro^ai -efcSPASS/FAIL«-g-Srft95iA/-C 

So mtwit), PASS/FAIL OJgmtl *A#x=fyfE 
mm^isy M^**38<DF/F [HlK41<DSiSy£Jt«»S 

[0 0 3 9] l^ot, ^^o^^r^h^T 
^A#7^y l^**38<^m^ctg[0]-ctg[n]£ 
BE^ttJL-CI/O ^y7r16Sr^LT^y^SBlwtil^i- 
S l[3<7>»fE£tT5 - t\Z£Q % i&lzlZfj'otLTX b(D 

[0040] ip*,, *m<Dnmm-77 ys^^y izx 

(PASS/FAIL) ^[HlKrt9itc^e r t fc##S-frS * t 
x^h^m (PASS/FAIL) ^*ffi^Ott*ajL»f£ 

um&n?m* ^ ^pass/fa iLf§# 
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^t^T#So 

[0 0 4 1 ] <»2<03S«»!»>ei6fl *«W<^SB2 
<oH»»«^ff SNANDS7 9 y >^ * y Sg£# 

[0 0 4 2] BI6<ONANDS7 9y>=.^^y tt, ifti£L 
<OHlSJ^1fi<ONAND®7 7 5/ is*.**}) btt'tXs 

mm*^-** (status) 9 5/^mss5o$r$ bi-Affl-rs 

LTV*4. 

[0 0 4 3] iERW^-^^y^EfcSOU &s 

3fe*^FAILfc*ofc«F^ % —#(7^;* h^B^CTAIL** 
#fti"S (5FAo*«tf*>ofc) ^ 4rS:^fci-*«fPASS 
/FAIL «*fcLTIE«i-5t>^-e*>5 0 
[0044] 0711 i6Mi^r-^X77f[£] 

[0 0 4 5] r (D^m*^—**? y ^Elg&H 2ffi<7> 

5/ hA^ffit^PASS/FAIL fg-g- (PASSHH" U-^/K FAIL 
HI" u^/u) #A*W aa*^— yiry MSTA 
TUS reset)«-S-*W^-*60^±9KIESJx-C±IE9 

[0 0 4 6] i^i9iMl:±5, fos— WSrtt-tH 
^c<7^^^ Y^(Oo h<D— h-Ctfe*3&SFAILi: 
?iofc^ttllSPASS/FAIL*J«[£lK^bW^i-SFAILfI 

mfcxT—*X])±iy h (STATUS reset) flfl: J: o T y 

[0 0 4 7] gp^, »2 0HJ6^«g(DNANDS7 9y i^a. 
^ytll N«rfTofc*g* (PASS/FAIL «») 

Sr. K^cPASS/FAIL ^J^@K39tcA^ bT^J^i-S^ 

ofc^^SriEti-t-Sfc^tw. FAIL{t-S-S:*«STATUS7 

m«PASS/FAIL {f-^t Ltft#t§ 0 
[0 0 4 8] :^J;9^t^ h^-^oi^^ b/cv^g^ 
40 BBbT»«iatToTf»fctt»^*WPASS/FAIL ff^?:^ 
A*^=ryfE«SK38^W^-fe5/ htM, 
h*BfwHU"C^Ao*7 t =fy Sr^S-f-S- t*SnitB4: 

[0 0 4 9] ^O^, jR«PASS/FAIL fB^^A*^^ 

y«»E]!538jc-ty h-rs^-r^^^f^, 

[00 50] r<Dj:9*»^S:»9iSi-wi:JcJ:9, ^ 
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[0 0 5 1] 4*5, ffiSSLfc*loSlll0gffi*5J:t/*2 

— **i«»^»K:R*ttib-Ci*fc 0 b*>U rcD^ 

381:5 S^fc^^ll^Tffi* LS * 
y ©«R«rWJ9^bfcW^A;a^=f y fcBB-f 

[0 0 5 2] <*3^HliS»1B>H8tt, *««©»3 

[0 0 5 3] 0 8<DNANDS:?7 v ^E-y ft, flfja£b 

t« y ©WKft^-rsBRfc,. ^«vF&#7^ y cftm 

*mi-rfc}»s^Rfc4»J:5fc**bfcjR3i***9, -t 

Sr^bTl^o 

[0 0 5 4] ^<D£ot£mf&\Z&tl\i s ^BiX^^Vm 
tt0^38^x- * £ 9 ^ $ l£tz.'& * ^ y 

^b, s««is:aAbfc»'Cfc, ^a^^^yo^a 

[0 0 5 5] <SB4^tte?KI8>El9tt, **9!<D®4 
OHJS^fS^SN^M^^ y ^ * y ^#<7}|KB& 

[0 0 5 6] @9 coNANDM^ 77^^^^!) fi, flftSB b 

*^y o«assr^7i-sfiS^, ^wa*^^ yetig 

K380«r^x-^ Srir V^T v^ll trteig bfcgH^S 

^^ycoaassrifSAbfc^wStriE^^y-fe 

*aJi-rt^lBttt*J:5^«fiftbfcjft*s«4 9. * 

[0 0 5 7] r©J:5ft**fcJ:*ttf, ^fi^^^yfe 
tilH]K38^^-^ * 9 y ^ $ it/cftlw ^ y ^ll^rt 
7 b, ffVTOSrSAbfcR-Cfc, ^A^^^y^JR 

[0 0 5 8] *3g|HI*. _hffibfc± 5#NANDir/u 



(6) ^B! 2003-178600 

S^yfcRfcl", NOR ir/uS^^ey, DINOR ir/ug^ 

■=& y > and ^uay*y«t*ttbfc**flc*aii]85tc 

[0 0 5 9] 

rt8BEtt^*!y^Srffofcj|SjR (PASS/FA 
ID lc»LT^ft*y^yo5Mi«Ha«:tf*5 5 tbfc» 
fxy^9IS(:gl (PASS/FAIL) SrrtSBKffi 

[0 0 6 0] L^oT, McHRbTilEtf) 

±5*^fi*^^y^»«««*rsafcbfc»&fctt, x 

^ F^SatCT 1 ^ F3B* (PASS/FAIL) fert8B^«»S 
[0 0 6 1 ] Sfc, iRf«PASS/FAIL«*S:«ffl bfc 9 , 

^gB^ b^A^fi x =r y * nrnmBM^ 

<0*WPASS/FAIL«*<0»«pS:SiJ»i-5 i 9 , 
#^=f y OiMBfci **Sr»fc*5 r b tf-C* So 
20 [HI^M^ftSH] 

[Ell] **W^Sgl<Z5||*3fK«B^«5NAMDS77y^ 
^^^y ^^<^«*fi<?ft«ritS:*-t-^i3 ^ 0 O 

[0 2] Ell *coy^eyir/i-r W<75— o^NANDiryi^fB 
#£^1^Nffi[e]S§0o 

[123] 01 ^^y^-y iry^T u>f <D--§|5$r7^i-^«[Hl 
S§0 O 

[0 4] Ell^NANDM7 9>>i/^^^y ^SsitSRffO 
50 [0 5] !4WWri^ f£te[H]^co— 0iJ^7r:i-lH] 

S&0o 

[0 6] *«WO*2^iaS^l»^«5NANDS7 7!y^ 
0 O 

[07] m6<p<ommx : r—? >y?-m&<D— 

i-(E]S&0o 

[0 8] ^mcomscDmmmm^^ummy'y 

* ^ y (D^omB&W/cflg^^^i-^a ^ ^ 0 O 
40 [0 9] **MO»4<7)iafc»lB^«aNANDS7 9y-> 

^ey iryuru-f, 
11- ■irv^T^^ 
16 -1/0 /<y77, 
39- -PASS/FA I L^IhJK, 
38 - -^a^^=ryiaeil]K (x-^tS:^[H]K) o 
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